Introduction
As is expected with any program involving appropriations and ardent supporters on both sides of the issue, there has been much debate over the merits of the Louisiana Scholarship Program (LSP) since its inception. Prior research by the School Choice Demonstration Project indicates that the LSP had a negative effect on student math achievement in the first two years ) and a positive effect on racial integration in schools (Egalite, Mills, & Wolf, 2016) .
There is also evidence of positive effects of the program on the performance of public schools in Louisiana attributed to the additional competition (Egalite, 2016 ). In the current fiscal environment, policy makers considered ending the program as a way to improve the financial situation of the Louisiana Department of Education budget. Ultimately, they decided to reduce funding for the program below the level necessary to support all continuing students and new students awarded scholarship placements through the 2016 LSP lottery. At least some students who expected to attend private schools for the 2016-17 school year will likely be educated in public schools instead. This study determines if this policy change saves money for individual public school districts in Louisiana or strains their finances even more.
The LSP, originally named the Student Scholarships for Education Excellence Program, started in 2008 as a pilot program and expanded statewide in 2012. The LSP is a K-12 voucher program that gives low-income students the choice to opt out of their low-performing traditional public school. Students that qualify for the program can take a portion of their public per pupil funding to a participating private school of their choice. In order to qualify for the voucher, students must have attended a public school rated C, D, F or T in the previous year or be assigned to such a school and entering kindergarten.
1 Additionally, their family income must be no more than 250% of the federal poverty line 2 ($60,625 for a family of four in . In this sense, the program is more accessible than the federal lunch program which requires family income to be no more than 185% of the federal poverty line ($44,863 for a family of four in 2015-16).
In 2015-16, there were 7,110 students enrolled in the program and the average voucher was $5,852 (56% of the average public per pupil expenditure). 3 The voucher amount is set at 100% of the per-pupil funding level in the student's home parish or the tuition level at the chosen private school, whichever is less. 4 The participating private schools must accept the voucher amount as full payment to educate the child.
Since private school tuition levels are often set below the Minimum Foundation Program (MFP) per pupil allocation amount, the program has the potential to generate an overall cost savings to the public. Jeff Spalding (2014) found that the forerunner to the LSP, which was limited to New Orleans, saved the state $12.7 million by the 2010-11 school year. SCDP just released their analysis on the fiscal impact of the proposed removal of the LSP. They find that unless one in five current voucher students stay in private schools without aid, the state will face additional expenditures of up to $10.1 million per year without the program (Trivitt & DeAngelis, 2016 Though the state may experience a financial loss overall, the impact on the individual districts 5 is not necessarily negative. After all, the negative impact on the state results from the state providing more funding to public districts via the funding formula than to private schools via the voucher program. If the program is removed, some of the current voucher students will return to various districts throughout Louisiana. If the additional costs incurred by the district to educate the returning voucher students is less than the additional funding provided by the state, the district will experience a financial benefit. Alternatively, if the district incurs additional costs greater than the additional funding, the districts will face a financial loss. Over time, we would expect local districts to adjust their spending to optimally educate all students with the resources available.
Cost Specification Strategy
Economists and accountants frequently classify production costs based on how they fluctuate with small changes in the number of units of production. For small changes in the size of the organization, also referred to as the short run, costs can be divided into two categories: variable and fixed. Variable costs (VC) differ from fixed costs (FC) in that they fluctuate proportionally with the number of units produced.
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If we think about schools using production terminology, the unit of production is the student and the output is the increase in human capital, i.e. the knowledge and skills that come from an additional year of schooling. As the number of students in a school district increases, the district incurs additional costs. In the short run, only some of the costs will vary with a small change in 6 the number of students, and are thus classified as variable costs. Some examples of variable education costs would be instructional materials, student support, and food service. Other costs will remain fixed for small changes in the number of students and are classified as fixed costs.
Some examples of fixed education costs are buildings, busses, administration, and maintenance.
In other words, if there is an influx of a limited number of students into a school district, expenses such as instruction and food service would increase, but we would not expect the acquisition of additional buildings or busses.
In the long run (or for substantial changes in the number of students), all costs are variable; expenditures on all categories of resources may change. For example, if a large number of students are introduced into a school system, costs directly tied to the education of the additional students would rise (e.g. instruction and food service). If the number of students entering a given school system is large enough, capital expenditures and transportation expenses would rise, so additional classrooms, buildings, and busses would be needed to accommodate the new students.
While districts will incur additional costs when enrollment increases, they will also receive additional funding from the state in most cases. This makes our estimate of the total variable costs conservative for all districts, and therefore increases the likelihood we will find districts that benefit financially from the costs incurred and funding associated with one or more additional students due to funding constraints on the LSP. and variable categories reflects, to some degree, strategic resource allocation choices the district has made. In general, the larger the percentage of variable costs, the more flexibility the district will have in adjusting to changes in enrollment or funding, but the more likely it is that small changes in enrollment will require adjustments to its resource use patterns because incremental funding for one student will be less than the incremental costs.
Additional Variable Costs to Districts
Throughout our analysis, we assume that districts are operating efficiently, so that current expenditures represent the costs necessary to adequately educate students. 7 We begin our analysis by classifying each district's current expenditures as either fixed or variable. We find the total variable costs for each school district and divide by the student enrollment. This gives us a unique cost equation for each district of the form:
We assume a linear cost curve near the current enrollment level so that the marginal cost, or additional cost incurred if the district has one additional student, is the average variable cost (AVC) based on the district's current expenditures. If the district revenue increases by more than the AVC, the district has more than enough additional funding to cover the costs of educating an additional student. If the additional funding provided for the extra student is less than AVC, the district has to adjust its expenditure patterns to educate the additional student. Table 1 below 9 shows a summary of the average variable costs for all districts, districts without any voucher users, and districts with voucher users. for districts without any voucher students and $7,928 for districts with current voucher students.
In other words, districts with voucher users tend to have higher variable costs than districts without voucher users and are therefore likely to experience larger fiscal effects from the transfer of students from the LSP back to district public schools. For individual districts' variable costs range from 37% to 74% of total costs. But costs are only one side of the potential fiscal effect of the program. In order to determine how each district is likely to be affected, we need to compare the average variable cost to the funding a district would receive with one additional student.
Additional Revenue from the State Funding Formula
In order to determine the fiscal effect on the district we need to compare the additional costs incurred to the additional funding received due to various possible changes in the LSP. To calculate the additional funding for each district, we use data from the Fiscal Year 2013-14 Minimum Foundation Program budget letter which includes four different levels 8 of funding calculations.
Level 1 funding uses a weighted student count for each school district and establishes a base minimum amount of funding per student. Students likely to require additional resources to educate are weighted to reflect the additional resources needed, and funding is based on the weighted student count which is greater than the actual number of students enrolled. Additional weight is assigned to students that are classified as: Low-Income / English Language Learner, Career and Technical Education, Special Education, and Gifted and Talented. Districts with less than 7,500 students receive additional weighting of up to 20% since they may not be large enough to fully benefit from economies of scale. The Level 1 funding provided by the state varies across districts based on the local district's ability to generate revenue via taxes, but the state contributes at least 25% of the total amount of Level 1 funding.
Level 2 funding rewards local tax effort since the state matches a portion of the local tax revenue above the minimum amount. The calculation for the Level 2 funding amount is a function of the Level 1 funding requirement and the amount of local revenue provided to schools. Level 2 funding is included in our analysis since returning students would alter the Level 1 funding amount, but would not alter the local tax revenue generated.
Level 3 funding is related to continuation pay raises, hold harmless enhancements, mandated health insurance, retirement and fuel. Level 4 funding is related to foreign language associate salaries, career development, high costs services assistance and supplemental courses.
We exclude Level 3 and Level 4 funding from our analysis since they are not likely to vary in the short-run with small changes in student enrollment.
Funding Estimate Methods
We examine Level 1 and Level 2 funding and simulate the additional amount of funding each district would receive from the state for an additional student. In our calculations we assume that the returning voucher student(s) have the same characteristics as the average student in the district to which they return. We compare each district's average variable cost to its additional funding per pupil in order to determine whether the fiscal position of the district is harmed or helped in the absence, or reduction, of the LSP.
Analysis for Assumption Parish
In order to understand the marginal cost and marginal revenue calculations, it is helpful to examine the analysis of an example district. The Assumption Parish reported total education expenditures of $45,182,646 in 2014. Of these, $15,702,398 are classified as fixed costs and $29,480,248 are classified as variable costs. We divide the variable costs by the number of students in order to find the average variable cost for the district. In the Assumption Parish, the average variable cost was $7,649 in 2014 which leads to the following cost equation:
This suggests the Assumption school district has $15.7M in fixed costs and spends $7,649 for each additional student with its current expenditure patterns. This should hold for small changes in the number of students. This expenditure pattern was estimated from expenditures from the 2013-2014 fiscal year and we assume it also holds for 2014-2015.
Marginal revenue can be calculated as the change in total additional state funding divided by the change in the number of students. To make this calculation we assume that all voucher students enrolled in 2014 return to their residentially assigned public schools. Assumption had The average student in this district has a student weight of 1.4 (4,958/3,551), so we will use this weight for each of the 25 returning voucher students. The economy of scale add-on students are calculated as:
= 3551 * ( 7500 − 3551 37,500 )
Therefore, the total weighted students when the LSP is fully funded is 5,332. The Level 1 funding is 5,332 times the per pupil amount of $3,855, or $20,554,860. The state share of this funding is the total amount minus the local share. The local share is determined by local property and sales tax revenue which does not change when students move from private to public schools. In Assumption Parish, this amount is $4,334,534. Therefore, the state share with the LSP in place is $16,220,326.
In the absence of the program, the total weighted student count increases by the 25 additional students weighted at 1.4 each. The total weighted students would be the number of actual students (3,576) times the average weight of each student in the district (1.4) plus the economy of scale add-on, or 5,366 total weighted students. 
Multiple Funding Scenarios
For the LSP elimination scenario, we use three different methods in order to calculate the additional funding per pupil. Our first method is based on the additional revenue each district would receive if all of the currently enrolled voucher students returned to local districts. 11 In our second method, we calculate the additional revenue a district would receive based on the funding amount if 91% of the students returned to their local districts. Our third method calculates the additional revenue a district would receive based on the funding amount if only one voucher student returned. The additional state funding per student may not be the same under each method due to the nonlinear nature of the funding formula.
In addition, we assume that the funding reduction for the program enacted this summer will force between 120 and 560 LSP students to return to or remain in their district public schools. We expect the distribution of these "forced attriters" to reflect the previous distribution of program users by district, so that districts with more LSP participants in 2015-16 would experience proportionately more forced attriters and districts with fewer LSP participants would experience proportionately fewer of them.
Projected Effects of Program Elimination
Most districts are unaffected since they do not have any current voucher users. Of the districts likely to see additional students if the LSP were eliminated, many are harmed and a few would benefit financially. We provide overall summary statistics of the distribution of benefits and losses across the 31 districts that have voucher students in the tables below. Table 3 provides per-pupil summary statistics for the district with the largest benefit, the largest loss, and the average district. We report the average of all of the affected districts weighted equally and by the number of currently enrolled voucher students. Summary statistics with additional funding calculated by all voucher students returning are presented in column 1 of Table 3 . This model may be fairly accurate for predicting funding changes since the majority of voucher students would likely return to their residentially assigned public school. It is unlikely that all students would return. Mills and Wolf (2016) found that 9 percent of the students who did not win the scholarship through a lottery still attended private school. Since our analysis examines students that are currently enrolled in a voucher-accepting school, we expect that at least 9 percent of current LSP students will also remain in private schools without the program. Column 1 shows summary statistics for the distribution of net effect per student among districts with current voucher users. The maximum benefit is negligible, at $96 per student. On average, the net loss is over $1,300 per pupil. These are per-pupil amounts, but districts vary widely in their number of expected returning voucher users; in 2014, districts with students qualified for vouchers had between 10 and 2,893 students using vouchers.
Column 2 presents results with funding based on 91% of the voucher students returning to their public districts and column 3 presents results with funding based on a single voucher student returning to the district. The most consistent results are found in the second column, for the model based on 91% of the voucher students returning to their public school. Overall, this model produces results that are similar to those found by the first model. The maximum benefit for a district is $160 and the maximum loss is over $5,900 per pupil.
With a standard deviation of about $3,900, the results in the third column are the least precise. The funding amount for the first student is sensitive to the non-linear nature of some segments of the state funding formula. The maximum benefit for a district is much larger in magnitude here, about $10,300 in funding above additional variable costs. This is an extreme outlier. This particular district is St. Tammany, which would receive around $18,500 additional revenue for the next student. However, the average additional revenue per student if all 87
voucher students return to this district is only around $7,500. Due to the nonlinearity of the additional funding in districts such as these, and the assumption that most voucher students will return to their public school district, we should feel more comfortable with the results based on the first two methods. Figure 1 below shows the marginal revenue trend for St. Tammany Parish based on the number of expected returning students. As illustrated below, the marginal revenue per student approaches the base model amount ($7,454) as the number of expected returning students increases.
In Table 3 , with only one additional student in each district, the maximum loss is slightly larger in magnitude than the base model, with average variable costs about $9,400 larger than the additional revenue per student. The average affected district would face a similar financial loss of around $1,600 -$2,200 per returning student, depending on the method used for weighting districts.
Next, we examine the distribution of per-pupil impacts for the affected districts. Figure   2 below shows the net effect to each district based on the four simulation methods used. Figure 2 shows that most of the 31 affected districts will experience cost increases that exceed additional funding in all models due to the return of former LSP students to the public schools.
The model that calculates revenues based on the next student has a much larger variance in results than the other two and tends to generate more extreme values. The model based on the average of all students returning has much smaller variance since it estimates the average additional revenue based on all students returning. Table 3 above shows the number of districts that would be financially better or worse off with the elimination of the program.
The majority (38) of the districts will be unaffected by the elimination of the program.
Out of the affected districts, a vast majority will experience additional variable costs that exceed the additional funding from the state. Depending on the statistical method employed, between 1 and 7 of the affected districts will benefit financially, while between 21 and 30 of the affected districts will face additional costs greater than additional funding per student. Even in the bestcase scenario, which relies on only one student returning to every district, less than a quarter of the affected districts will benefit financially. In the scenario based on the reduction of the LSP, less than a third of the affected districts benefit financially.
Though we have examined the overall effect for each district, it is also beneficial to observe the benefit or loss created by each individual student. Table 3 shows that a considerable majority of returning voucher students would create a financial loss to their district. In every model simulating an elimination of the LSP, over 90% of voucher students would generate additional costs that exceed additional funding received. In the model based on a 200 student reduction in the LSP, about 4 of every 5 returning students would create financial losses for their public school districts.
Waitlist Students
At the beginning of the 2016-2017 school year, 442 students from 34 different parishes who have already accepted voucher awards for the program have been put on a waitlist due to budget cuts.
If we assume the average voucher amount has increased to $5,900 this year, the state avoids paying $2.61 million by avoiding the cost of these vouchers. Assuming the students cannot attend the private school without the LSP, this keeps 442 students enrolled in district schools rather than private schools and increases the state's share of Level 1 and Level 2 funding by about $3.22 million based on the district-specific funding obligations. Louisiana is paying $3.22 million in additional Level 1 and 2 funding to avoid paying $2.61 million in voucher expenses, which is a net increase in state overall education expenditures of more than $600,000. Based on historical program attrition rates, if all the students on the waitlist remain on the waitlist, the number of voucher users this year will be about 560 lower than last year. If LSP funding is increased so that all waitlist students receive vouchers, the number of voucher users would still be about 120 smaller than last year. Table 4 provides some descriptive statistics for the district effects assuming the number of voucher users is 120, 200, and 560 students smaller than last year.
The results based on the forced reduction of the LSP due to funding cuts, found in table   4 , are similar to those of the models based on the elimination of the program. If all students on the wait list return to their local district, the average outcome for affected districts would be a financial loss of about $1,450 -$1,850 per student. If none of the students on the wait list need to return to their local districts and the number of students in the program only decreases by 120, the average outcome for the affected districts would be a loss of about $1,000 per student. In all scenarios, over 80% of student transfers would result in a financial loss for the local district. 
Timing of Student Counts
It should be noted that all of the analysis done so far assumes state funding for districts is adjusted instantaneously as the number of students enrolled in a school changes. In most states, school funding formulas are based on student enrollment counts from the previous year, which 22 allows districts to budget with some level of certainty as to funding available. This also creates a delay between when the student enrollment count changes and when the school funding amount adjusts. For a mature voucher program where the number of students transferring into and out of the program are roughly equivalent each year, this simultaneity assumption is a harmless simplification since it calculates the annual effect once the funding formula has adjusted. When the number of students in the program is changing, this simplifying assumption causes the short run fiscal effects to be less accurate. In Louisiana, the funding for the first half of the academic year is based on student counts from February of the previous school year, and October student counts are used to calculate funding for the second half of the academic year. When the number of LSP users is expanding, the state effectively provides funding for new voucher users to the public schools for half a year after the student has stopped attending. When the program is expanding local districts are unlikely to feel the financial pinch. Conversely, if students transfer from private to public schools when the LSP funding is reduced, and it takes a few months for the additional students to generate additional funding for the public schools, the local districts are likely to suffer financially since they bear the cost of educating the students without additional funding for a few months. When we consider the timing of funding adjustments, the state is reducing expenditures in the short run by restricting the number of voucher students via budget cuts. The voucher cost is avoided immediately, but the additional public school student does not trigger additional state funding until the second half of the fiscal year. In this regard, the state is reducing expenditures by about $1,000,000 for this academic year by increasing the number of students in public schools where funding does not change until the second half of the fiscal year.
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Tables 5 shows the effect on state education expenditures for the waitlisted students and the difference between the delayed and immediate changes in funding obligations. This table
shows that savings to the state as a result of funding cuts are due to the timing of when students are counted rather than any actual cost efficiencies. The cost savings to the state results from districts educating students for half of the year before the additional funding generated by that student arrives. For the fiscal year that districts have returning voucher students, all districts are financially worse off. Table 6 shows the projected effect on the 34 districts with students currently on the waitlist.
Discussion
Using publicly provided data and the state funding formula, our results indicate that, for most districts, the costs associated with educating additional students returning from the LSP will exceed the additional funding provided to the districts by the state. We only consider additional state funding on the assumption that local funding is unchanged as the local economy is unaffected when a student transfers from a private to a public school. Thirty-eight of the districts are not likely to be affected and between 1 and 7 are expected to benefit from the policy change.
However, 21-30 of the 31 affected districts will encounter a financial loss, and significant losses incurred by particular districts may cause concern. In particular, a few districts will face costs exceeding additional funding by more than $5,000 for each returning voucher student.
These districts may have to adjust the combination of resources used in their schools. These same districts may also be most able to adjust their spending accordingly since they currently have higher variable costs and lower fixed costs. There are four districts where the number of voucher students exceeds 3% of total enrollment. Particularly, the 2014 voucher enrollment for the Orleans Parish accounts for over a fifth of its total public school enrollment. Using our current methods, we find a financial loss for each of these large voucher enrollment districts from the return of former LSP students. Since LSP students represent a substantial share of total enrollment, the assumption that fixed costs are unchanged may not be appropriate for these districts.
The motivation of this study comes from the recent legislative session where eliminating the LSP was considered as a potential cost saving option and the final resolution involved a program spending cut likely to result in around 120 to 560 LSP students forced to return to or remain in their district schools. While we have framed the discussion in these terms, the analysis would be applicable to any scenario where students leave private schools to attend public schools while the local tax base is unaffected. It is also worth noting that these are district-level averages. It is possible that individual schools within a district are not identical, so we cannot conclude that every school within a particular district will experience the same result. The school-level outcomes will vary within each district based on the cost structure and excess capacity of each school.
For this analysis we have assumed the parameters in the state funding formula are unchanged in the absence of the LSP. Given that previous research (Trivitt and DeAngelis, 2016) showed that eliminating the program is likely to require additional state funding under the current formula, it is possible that the state would change the formula. In the Level 1 calculations, the current required mills of 17.76% can be increased in order to keep the education expenses shared with the state providing 65% and local districts providing 35% of funding. In
Level 2 calculations, the local district is currently expected to provide 1.72 times the local percent of Level 1 funding. The Louisiana Department of Education can increase this factor annually to keep the total Level 2 funding equal from year to year. If either of these parameters is altered as a result of increased student enrollment stemming from former voucher students returning to local districts, then every district in the state would be affected, even those with no voucher eligible students. Adjustments to these parameters could result in a funding formula that provides less state funding per student to districts that have no current voucher users.
Districts with exclusively high performing schools would be well advised to recognize they should not ignore the program, even if none of their students qualify for the vouchers.
